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(54) Title: ORGANIC LIGHT-EMITTING MATERIAL AND METHOD FOR PRODUCING ORGANIC MATERIAL 

^= (57) Abstract: Disclosed is an organic light-emitting material which is char- 

acterized by being represented by the following general formula (1) and used in 
a light-emitting layer of a green light-emitting device. In the general formula 
(1), n^ is an integer of not less than 1 and not more than 3; R^ represents an 
Ar^ alkyl group having 10 or less carbon atoms; Ar^ represents a monovalent group 

which is derived from a monocyclic or condensed-ring aromatic hydrocarbon 
having 20 or less carbon atoms, and may have a substituent having 10 or less 
carbon atoms; and Ar^ represents a divalent group which is derived from a ring 
assembly including 1-3 rings, having 30 or less carbon atoms and being consti- 
tuted by a monocyclic or condensed-ring aromatic hydrocarbon, and may have 
a substituent having 4 or less carbon atoms. Consequently, there is provided a 
more highly reliable organic light-emitting material with sufficiently good lu- 
minous efficiency and color pmity which is suitable for constituting a green light-emitting layer. Also disclosed is a method for 
producing such an organic Ught-emitting material. 
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--|KS(5)-1 -«SSC(5).2 



(5) -l*3J;t;^-^^ (5) -2tt'lz:^3lt^ n\ R\ 
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w©— (2) cfJ^c:*5V^r^ n\ R\ At \ Ar^^ii^bfc — ^ 

^ (1) tmm-^^h^o -tflf^h. n^fiOi^^±3J^;T(75S^Trfe^). R 

S-trfeoT^V^o ^fc. A r 'U^mW(. 2 0 liA T ^ V^ ^^^^ 

^ (2) 4'J-*5v>-c. -m&^^MM^oy a:^=^/um-vh\) t^^nm^i)^ 

J: 5 ?Jc0 2(^)^^|&^lt5N-(^5 t>^ (2) 
25 A r ^^«^-t^3g^-a'#:^Stf 19 , Ar^^^^-f^^^fc 
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^(D-m^ (8) R\ n'\t. (2) ^(DR\ n' 

5 tcti^i-5o *fc. -1^^ (8) i^K^R^fi-jlg^ (2) ^(DAr'i^^ 

fcflL. (8) ^c^L^cj;5^-^ -ilS^ (2) 

15 A r ^^S:73ic^/^S-efeS;»^tC};i, n n± 1 ^± 3 1^>^T<^S 

^LT. (2) I'^^^A r ^^i^^t-^¥^fe5V^«5Ht^^^#;^ 
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10 fn+B^-tSo (9) ^'^^R'f*-^^ (2) ^(OAx'i^^ 

-r^mmW. 1 0 J^^T(^gmS^-ft^ L.-|g^( 9 ) n«f4-|f^( 2 ) 

^Lht-t^o (9) fl;i*3tt^ n«-|@(^)R^{4. ^tl^^m 

20 :i(Oi:on:^m%%UPc<o$,^mh\.X\t^ Tl2«3t^ (9) (^fb-a- 
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10 LT. r<D— 0^ (10) 4' ^-*5V^■r 7/^:^7 >'7">'<^#fftfet|5|fc}C^ 

i i i:-r^o */c.-^^(10) 'f>{;i*5(t^ n^<@(DR^ 
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3isff^^ J: 5 {;i r^/v 7 7 Ij: M ti/ fc $t i So 
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:inh(D-M^ (4) -l:}3 it^-J^aS: (4) -2ifjc::^tt'5> n\ R\ 




wo 2005/044943 



PCT/JP2004/016803 



16 



5 f^-r^nM-^i^thrm^tf. if^rccx/v, ifi-^i^/v, 43j:t^tfTi^ 

10 «^MM^5^V^^>tL^o 



:Ltl^(D-^^ (5) -1*5 J;t>^-jS^ (5) -2ct'^C*3{t 5 n \ R\ 
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10 #1-. r (DO: 5 ^^^4 (^M5S:>^^fe'T?«. -J^^ (7) '^''^Ar'^^^ 

i-sm^^f*i i-TM;tft\ ^ly^y. i-y^vi^. ^v^^^T^^^7■t 
^fc.ro J; 5 f^^4<D]^^t;^&^i*3V^T^:i.±^LfctffE-«g^(7) 
15 X7^/H^Eifebfc{b^i^ix -j^^ (7) K^'r\t^mh^u.)^s-^-^x 
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^<^<J; 5 }-UT«it^ (1) (Oih^m^^mi^fco 

^-f . h 71^:^1^ (2 0 0 ml). h V (t--f ^ /P) :^ y 4 ^(0. 4 g, 
2 0 mm o 1 )^ v?!> A ( 0 . 1 g , 4 . 5 mm o 1 ) , N, N 

a^^/U^yppy (4. 8g, 1 4 mm o 1 ) . h y •J' At-:/ 
5 f^->'K(4. 8g, SOmmol) (Omi^^K. 3 - n ;V:ty 
yTl^ (9. Og, 3 2mmol) ^ 3 Mi^^i-fXUAX^. 9 0°C\Z.X 

10 fci #3t^ (1) (Dih^m (3. 5 g, 3 4%) ^#fCo 

#^t^;fe{b^%{^:ov^T. (a) (MS) . (b) mm^m 

Bl^^ (NMR) . ( c ) ^Um^^iU^^^ h/i^^j^m (UV-V I S) . 
^XX^ (d) ^yt:^-<^ h/KD t°-^MStrtTV^. ^(^) 5 ^.^MmSr# 

15 (a) MS [TOF] m/z=7 3 6. 4 [ (M*) ] 

(b)iH -NMR (400MHz, CDCI3) ;7. 00 (m, 2H), 
7. 10-7. 18 (8H), 7. 20-7. 28 (4H), 7. 30 
-7. 47 (12 H), 7. 65 (d, 2H, J = 8. 5Hz), 7. 
70-7. 80 (8 H) 
20 (c) U V- V I SS^ilZ;^^^^ h/^t" — ^ 4 4 3 nm 
(d) b/Vtf-^ 5 4 3 nm (in Dioxane) 

±iB (a) t (b) 0^*f^m;a^?>> ^1feM(^-^^^(!I i «5 ^ 

(1) (Dit^^i^^]^^fifz^ t^mm^thfc. ^fc_hiB (d) 

<IIJfeM 2 > 
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Tiss^s^ (1) mi&^ (2) -p<^>fb;#^^^^ufc. 



(ci) 




Pd(OAc)2,%U3P. 
NaO^Bu. 



WIe Me 





5fe-f. (c 1) 4,4' -S^3- K-1, 1' -If y^rcri/V (3 5 g, 8 6 mmol) 
4-^ 9^7VT:= y 1^(9 2 g., 8 6 mmol) , ( 2 . 7 g, 4 3 mmol) s 

5 mm:^ V ^J>^ (12g, 86 mmol) t th\^. 1 7 0 °C 2 4 9#PHm# 
bfCo SiSii^^t^:^ h^fcKP^^^- (400 ml) ^y!?0;t-C5j^ 5 

b y I^H^B^^iSb. ( c 2 ) N, N' - Ify^ (4 ^/l' 

7 3ic::;k) ^;/v^v?>^ (I3g, 4 0%) ^%tCo 

10 ^V>-e, 3-3— K7/V^7>"r >' (2 0g, 7 O mmol) , 

!^A(0. 2g, 0. 89 mmol) . b V -t--ff- )\'% 7 -< ( 0 . 6 g , 
3 . 0 mmol) . ^ h P h^v-K(7. 9g, 82 mmol) , 

yjV^^V (3 7 0ml) (O^i^m^. (c2) N, N' -tfP^ (4-^ 
'^)Vy a^=:.fV) ^:^Z^^Jy dig, 2 8 mmol) ^ 3 mi^'^nXM 

15 1 1 0°C1? 1 8 B#rBm#bfc. 5aiU. 

^ (2) -p(^i^7 7V;*-7 ^^T^/V (8. 8g, 4 2%) tr#fCo 

#fcnfcfl^^t^^cov^T> (a) w*^^ (MS) . (b) mm%^ 

fil^^lf (NMR) . (c) Rrm^^p^itx;^-^^ b/i-^^ff (u V- V i s) . 
20 (d) b/KOt:°-i^S!lS^=fTV^. J; 5 

( a ) MS [TO F] m/ z = 7 6 3 . 7 [ (M") ] 
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(b) 'H-NMR (CD C 1 3) 8 (ppm) I 2. 16(s, 6H), 7. 
06 (s, lOH), 7. 08 (m, 2H), 7. 29-7. 43 (1 
2H), 7. 65 (d, 2H, J = 6. 5Hz), 7. 80-7. 89 

(8H) 

5 ( c ) U V- V I S P^ltX;^-^^ h/H;°-:J' 4 5 1 n m 
(d) hJVh'—:^ 5 5 1 nm (in Dioxane) 

±iB (a) t (b) (D^^j^md^fe, mmm<D^^m\^i:^ . mm^ 

(2) -p©{[^'^t>^5'^^$*Lfe:i ^;as?fem$tbfCc *fc±i2 (d) (D^ 

<mMm3 > 

TlB^iS^ (2) tlltA^oT. (2) -m(D{b^i^^^^U/c, 

Mf&^(2) , Cx 1 

Cu, K2CO3 Pd(OAc)2,*BU3P, JC>=^ 

Nao'Bu, TJ 

(c1) (c3) ^ ^atS(2)-m 

3teTx (c 1)4,4' -i^3- K-1, 1' -lfya:r:/K2 0 g, 4 9mmol), 

15 3-^ ^;VT=^V ^ ( 1 9 5 g , 1 . 8 mol) . M'^ (1 1 g , 16 0 mmol) , 
B.^:^ y'>A(25g, 18 Ommol) Ir, 1 7 0°CT'2 4 B# ^ ;f/D ii L fc o 

#e>ttfc@#:trx t Knyy^^ (4 0 0ml) ^ia;tT^iib, 

20 § bJCT-fe f y;V'T'2ll;^7y -gfe^LT. (c3) N, N' -If 
(3 -7«^/V:7cnr::/V') ^^^e^i^i^ (3. Ig, 17%) ^#fCo 
^V^-e, 3 - 3 - K7/V;d-7 yT"^' (5. 9g, 18 mmol) , 1^^/^^ 
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V'tf (55mg, 0. 2 5 mmol) , f U -t-^^^/VJjN X 7 V ( 0 . 2 
ml, 0 . 8 2 mmol) . ^ b y b =^ K ( 2 . 4 g , 2 5 mmol) , 

^j^h/kcn^- (10 0ml) (DS^I^tC, (c3) N, N' - \f 7. (3- 
^ ^;V7rcri/l.) (3. Og, 8. 2mmol) 3 IhI it T 

yy:^ (4 5 0ml) ^^S^MiEW* UfCo #b^fc|$ 

^Sr^i^wi/^^feffM^LT. (2) -x&(n>^J>y jviry^y'r^jv^ 

(3. Og, 4 8%) ^#fc„ 

^#p^i^fc^b^tJ^;Iov^T. (a) si^^if (MS) . (b) mm%^ 

10 Bfi^^lT (NMR) . (c) Rrm^^S^itK;^^iJ' h/W^5t)f (UV-V I S) , 
*3J;t;? (d) m^fe^^-^iJ' h/K^fc'-iJ'SJ^t^^TVN, ^© i 5 J'jJ^mSr# 

(a) MS [TOF] m/z = 7 6 3. 7 [ (M^) ] 

(b) *H-NMR (CDC 1 3) 6 (ppm) ;2. 13 (s, 6H), 6. 
15 82 (m, 2H), 6. 92-6. 98 (4H), 7. 08-7. 15 

(6H), 7. 31-7. 45 (12 H), 7. 65 (d, 2H, J = 
8Hz) , 7. 81-7. 80 (8H) 

(c) UV-V I S^JR;^^^ f/Vtf-rJ^ 4 4 8nm 

(d) ^ 5 4 6 nm (in Dioxane) 

20 ±ia (a) i (b) CQ^^tff jfem^^fex ^SfeM<^^^&{i J; . 

(2) -in(^fli'^'^;d5^^$tl//cC i ^Sfll^^^fCo *fc±|B (d) 

^^^^iJ' h/vf-^yji^^). ^j^^tifcSit^ (2) -^(D\\:.%m(oy A )V 

<MMm4 > 

25 TIB^iS^ (3) (^eJ^oT. «3t^ (2) -ooih^m^^mvfco 
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(Cl) 



Q-^^ Q-Me_ _Me^ O 



NH2 




(c5) 



PdpAifc.'BuaP. 
NadBu 



^iii^ (2)-o 





3feT. (c 1) 4, 4' -i^3- K- 1, 1 ' -lf7rc-/lx ( 1 9g, 
4 7 mmol) . 2 - ^ ^^VT =^yy(180g, 1. 7mol). MB ( 1 

0 g , 16 Ommol) , m^:^ V ^ (23g, 17 0 mmol) 1 7 0 

I^^H^X f 7 t Kt3 :7y ^/-^ ^y-/v^ip>Si^^Lr. (c5) N, 
N' - tfP^ (2 - ^/k;7:i, -/V) (1 1 g , 6 4%) ^# 

10 }^y/V:ty>T> (18g, 5 5mmol) , 7 i;? A (17 

Omg, 0 . 7 6 mmol) , f V -t--f /U:^ :^ :7^:/(0.5 1g, 2.5 mmol) , 
i-V])^ J^'-t-'f h v' K ( 7 . 2 g, 7 5 mmol) , (370 
ml) OU'^m^. (c5) N, N' -tf;^ ( 2 =/V) 
v?v?>' (9. 2g, 2 5mmol) ^ 3 i^f X M ^ . 10 0t;-ei7^M 

fe4|lIff^^L-C. «5t^ (2) -o\z.7^-f^Jy)Viryi^y-=-)\^'^ (6. 

2 g , 3 2%) ^#7to 

#fetbfc'^b^i^^cov^T. (a) ®»^tit (MS) . (b) ^mm.^ 

20 f!l5^^(NMR). (c) h/V^*f (UV-V I S) . 
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(a) MS [TOF] m/z = 7 6 3. 3 [ (M*) ] 

(b ) ^H-NMR (CD C 1 3, 4 0 0 MH z ) 8 (ppm) : 2 . 0 9 ( s , 

5 6H), 6. 91 (m, 2 H) , 7. 09 (dt, 2H, J = 7Hz, 
7Hz), 7. 10-7. 19 (6H), 7. 22-7. 28 (4H), 
7. 29-7. 44 (10 H), 7. 61 (d, 2H, J = 8Hz) ,7. 
75 (d, 2H, J = 8Hz), 7. 7 8 - 7. 8 8 (6H) 
( c ) U V - V I S ^ilX A 5 5 nm 

10 (d) b/Hf— iJ' 5 3 6 nm (in Dioxane) 

±|B (a) b (b) miiM<^-^^^fet-J: «5 ^ «it^ 

(2) -o<Z){b^t):as^^§;^L/cr i :as|im§tifCo *fc±fa (d) 
%:^-<i^ h/vt:°-iJ^ j&^b^ -a-^^tbfc^it^ (1 1) <Di\:,^moy ;v 

15 <^mM5> 

TlS^jS^ (4) {dt^&oT. (3) -pcD'fli^Jl^^^^UfCo 



SJSiC(4) 




^-f , (cl) 4, 4' -i^^a-K-l, 1' -lf7ai::^/V(9. 0 
g, 2 3mmol),4-T 5 / tf':7a:r:/V(38g,230miiiol),^|^(6.9g, UOmmol), 
20 !;»^3.(15g, 11 Ommol) ^.10 OtJ-C 1 5 ^W^JBfibfrc 
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#&ti/fc@#:^x h^tFn^yV (400 ml) ^APx.. ^^J 

^UB^^ bfco fi^-yv-^-^^y -^^ur. ( c e ) n, 

N' - ;^ (4 - If = y /V) -<>'i^i;'>' ( 5 . 5 g, 4 9 %) ^#fce 

3-3- K7/l-:*-y ^-T":/ (4 . 5 g, 9 . 2 mmol) . g^^/-? ^ A ( 6 
5 Cm g , 0. 2 7inmol) , h ]) -t-y' ^ ;P :^ ^ y ^ (0. 18g, 0. 
8 9 mmol) , -T h V ^ A-t-y*" h =3f K ( 2 . 7 g, 2 9 mmol) , 

( 2 0 Oml) (Dm'kWi<^. ( c 6 ) N, N' - fc' X (4 - If 
V ^y^Ji^y (1 Og, 2 0mmol) ^ 3 IlIlJ::5>ft 110t:'T?12 

ifi^ (3) -pfC^-Tv'y -y^-f^ (5. 3g^ 3 0%) # fc. 

#fetLfc<b^tii-ov^T. (a) Ka:9-^if (MS) . (b) mm%^ 

(NMR) . {c)^m.m^WiU:^^-!^ V?V^m{\JY-Y is). 
15 (d) ^/^<^lf-^'M5tSrffv^. ^© J; 5 J^^3S§m*# 

(a) MS [TOF] m/z = 8 8 7. 9 [ (M") ] 

(b) -NMR (CDC 1 3, 40 OMH z) 6 (ppm) 7. 15 (m, 

2H), 7. 19-7. 51 (32H), 7. 65 (d, 2H, J = 8 
20 Hz), 7. 83-7. 90 (8 H) 

(c) UV-V I S!Slt5i;^^iJ^ h/Vt'-^ 4 5 0 nm 

(d) ^^^fe^^^iJ' h/Vlf^^ 5 4 6 n m (in Dioxane) 

±|B (a) t (b) (D^^^jgrn^^fe. mmW^J^mZ-i:^ ^ «it^ 

(3) -po^^k-a-tr^s^^^Ji.fc:: i:05?im^Ji/fco *fc±IB (d) (D^ 
25 -^^^Hfci^iS^ (11) (D^^moyy ^ ;v 
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<mMm6 > 

TIBRfS^ (5) IC^^^X. 1t3t^ (3) -mCDih^^^^J^l^tc^ 




Cu, K2CO3 



Pd(0Ac)2, ^BUgP, 
NaO^u, Toluene (j 



(cl) 



(c7) 





5fef ^ ( c 1 )4,4' K-1, 1' -t*:7 3in/V( 6 . 0 g , 1 5mmol), 

5 3-T X / h^y ( 2 5 g , 15 0 nunol) , (4 . 6 g , 7 3 

mmol) . y !J7 A ( 1 0 g, 7 3 mmol) tr. 1 0 0W2 0 WMM 

m^\^t.o mhfhfcmW-^'rYy^\'^r2yvy (4 0 0ml) -kM^X^ 

jib. 5^^Mi±w*bfco m-^^. m^i^vi^y^y V -m^^i^x (c 

10 7) N, N' -yfT. (S-lf^aicny/V) (3. Og, 4 1 

%) ^#fc. 

^V^-t:^ 3-3 — K:7/^;^-^ (4. 4g, 1 3 mmol) , 

( 4 0 mg, 0. 1 Smmol) , b U -t->^^7^ Jj^ 7 >r ^ ( 0 . 12 
g, 0. 5 9 mmol) . V )) iJ^A-t-:/ h^i^bMl . 8 g, 1 9 mm o 

15 1) . Itj^^Vl/y (1 1 0ml) (OU^mi^s (c 7) N, N' - \f 

(3-if :7 3in y 7V) (3. Og, 6. immoi) ^ 3 |iiiii:9-tt 

20 y -?5fei^LT. (3) -m(Oi;?:7/l^;^y Vx^/V^: (1. 

4 g , 2 6%) Sr#fCo 

#fetb7t{b'g>ifeic:oV^•C. (a) Ri^^W (MS) . (b) 



wo 2005/044943 



PCT/JP2004/016803 



27 

m^^^ (NMR) . (c)-^nm^m.^:^^^ h/v^=^(uv-v is). 

(a) MS [TOF] m/z = 8 8 7. 2 [ (M*) ] 
5 (b)^H-NMR(CDCl3)6 (ppm) ;7. 09 (ddd, 2H, 
J = lHz, 2Hz, 8Hz), 7. 19 (dt, 4H, J = 2Hz, 
8Hz), 7. 23 (dt, 2H, J = 2Hz, 8Hz), 7. 26- 
7. 49 (26H), 7. 69 (d, 2H, J = 8Hz), 7. 83- 
7 . 9 0 ( 8 H) 
10 ( c ) UV- V I S SlitX;^^jJ' h/Vfc:'— rJ' 4 4 3 nm 
( d ) h/Hf — ^ 5 4 1 n m (in Dioxane) 

±ta (a) t (b) (D5>*T^:^:d^b. mMm(D^m^\^^r) . mi&^ 

(3) -mcZ^ib-a-i^dS-a-^^i^fci i: ^^H^^tl^fCo ^fc±|B (d) (Dm 
<^JfeM 7 > 

TIBSJ;£:^ (6) {3l^oT. «3tS: (3) -o(D>fb^i^Sr^^ Lfco 




(c1) (c8) m^^iQ)-o 



^-f, (c 1) 4,4' -v?3- F-1, 1' -}fy ^c^^jV dig, 2 7 mm 
20 o 1 ) 2-r ^ y If 7 oi^i/l' (4 6 g , 2 7 3 mm o 1 ) . ( 1 

2g, 1 8 0 mm o 1) . ^M:^ y ( 2 7 g , 2 0 0mmol). 

o-i^^ VI tt-O^'ify (2 0 0 ml) tthi^. 1 7 0°Ct 4 5 B#Mm# 
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Lfco H^&^^fJlx Vy)^}^viyyy (SOOml) SrilPx.T^3®U. 

(c8) N, N' (2-lf7:n^/V) ^^'i^Z^l^ (3. 4g, 2 5 

%) Sr#fc„ 

5 ^V^T^ 3-3— h^y/\^:ty l^^y ( 3 . 4 g , 10 mm o 1 ) , 

/^°^v^!^A (63mg, 0. 28 mm o 1 ) . h V -t-7'g^;^/j^ ;^ 7 ^ 
(0. 2ml, 0. 9 3 mm o 1 ) . :^ b y h 'SeS^ K ( 2 . 7 

g, 2 Smmo 1 ) . ^B^i^l^l^ (7 0ml) (c 8) 

N, N' -tf;^ (2-tf:73ic::^;^) ^yv^v'^^ (2. 3g, 4. 7mmo 

10 1) smi^^^-fxM:^. 1 I o°cv2 ommmwhfco Eit^w^&u 

i^^yy^—X'^Mh. «at^ (3) -o(D-Jy i^T (1. 4 

g , 3 4 %) ^ntCo 
#^tlfc^h;^<^{^OV^T. (a) K*^^ (MS) . (b) mm^^ 
15 i!&^«f(NMR). (c)-Sfn^^m!ISL^^'^ h/V^m(\JV-y I S) s 

(a) MS [TOF] m/z=8 8 6. 4 [ (M*) ] 

(b) 'H-NMR (CDCI3) 8 (ppm) ;6. 79 (tt, 2H, J 
20 =lHz, 7Hz), 6. 84-6. 89 (6 H), 6. 93 (d, 4 

H, J = 8Hz), 7. 12-7. 21 (8H), 7. 24-7. 42 
(18 H), 7. 60 (d, 2H, J = 8Hz), 7. 75 (m, 2H), 
7 . 8 0 (m, 2 H) 

(c) UV-V I S^JlX;^-^^ f/Vtf-iJ^ 4 4 8 nm 
25 (d) b/H^'-iJ' 5 3 2 nm (in Dioxane) 

±IB (a) t (b) CQi>^fflt^;&^fe. ^ffiM^-^^&S- i ^) . 
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(3) -o(D^\^^!i^m^i^:^fifc^ tff^mm^inf^o *fc±iB (d) (Dm 

5 TIBSJS^^ (7) iZ.^il'oX. (7) (Di\:^m^^mVfc^ 




(c1) (c9) «5ft«(7) 



^■fx (c 1) 4,4' -i^3- K-1, 1* -tf^or^/V- (2 1 g, 5 2 mm 

o 1 ) . 1-T ^y'i-:7i5^1/>'(75g, 520mmol). ( 1 7 

g , 2 6 0 mm o 1 ) , ^M:^ }) J>> (36g, 260mmol) 

10 ^yv-y (1 . 5 1) t thK. 1 0 o'ci?2 ommmwi^fcc EJt^^m 

fcmi^^T h y }i 'F r2 y y (5 0 0ml) ^;5)Qx.T6iiL. ^U^U 
&m^LfCc m^^:. ^ / V -m^VX. (c9) N, N' 

-tf;^ d-^yf'/V') ^i^iPi:?:^ (a. Og, 14%) ^#fco 

15 iky^X\ 3-3 — 7]^:t9 y'ry (4 . 9g, ISmmol), g-^^ 
/■^7t?'>A(50Mg, 0. 2 2mmol)s h V -t-y^ ^ /]^ :^ y ^ ^ 
(0. 15g, 0. 7 4 mm o 1 ) . ■:^ f y A-t-:/ fdri^ K ( 2 . 0 
g, 2 1 mm o 1 ) . ^jt^i^l/i/ ( 1 2 0 m 1 ) (c9) 
N, N' {l-^y^;V) ^^^v?v?y(3. Og, 6. 9mmol) 

20 ^zmK^^nxM^. 1 1 o'c-e2 oi^mmw\.tz..^)^sm^^^n\^. 
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\^7^-t^yy j^^y^f^^j^W- (2. ig, 3 6%) ^#/co 

#btifc^b^tit-ov^T. (a) sii^iff (MS) . (b) 

(i^^lf (NMR). (c)-5rm^^s^iDt;^-<^ h/v^lf(uv-vi s). 

5 ^ii-a (d) V7V(Oy^—!7m%^fi\^. ^^^^^-^Sil^^^^ 

fc, 

(a) MS [TOF]in/z = 835. 8 [ (M*) ] 

(b) ^H-NMR (CDC 1 s) 6 (ppm) ;7. 18 (d, 2H, J = 
7Hz), 7. 25-7. 49 (22H), 7. 68-7. 75 (6H), 

10 7. 7 9 (m, 2H) , 7. 8 4 - 7. 9 2 ( 6 H) , 8. 06 (m, 
2 H) 

(c) U V- V I S S^iK;^-^^ h/Vf— 4 4 1 nm 

(d) '^^T^^^ \-}V\^ — -if 5 4 3 n m (in Dioxane) 

_h1B (a) i (b) (O^m^^ii^h. ^mmo^^^mz.^'o . 

15 (7) (o\Y.^mi)^^^^Mz.^h%^Tm^^^^^ *yt±i5 (d) (n>'^% 

« ^ i^<e ifefe ^ 3fe 5 ^5 fife^ ^ ti/ /c o 
<*JfeM 9 > 

TiaSJS^ (8) (^t^oT. lijt^ (9) (^e^tl^^Jt bfco 




20 

3teT. (c 1 0) 4,4' -i? a - K-1,1' -lf':^:7^5^ i^:/ (6 0 g, 12 
Ommol) ^ T^y^^ (400ml) . lilj^ (23g, 360mmo 
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1 ) . ^m:^ V ^J>^ (49g, 360 mm o 1 ) i t % (31 1 4 O'CT? 7 

mmMmi^tc. ^jt^m^i^mm. ^^^u^^^m. xb^t Kn^y^-^^ 

V -m^h. ( c 1 1 ) ( 1 2 g , 2 

5 3%) ^#fCo 

^V^-C\ 3-3 - K7/lr:^7 ^-x^- ( 2 0 g , 6 1 mm o 1 ) , i^^/^^ 
7i^^^i=^(0. 19g, 0. 85 mm o 1 ) , b V -t-:f^;V:^ ^ V 
( 0 . 6ml, 2 . 8 mm o 1) , b U ^ A-t-'f h K ( 7 . 9 g , 
8 2 m m o 1 ) , h /I^^ ( 3 7 0 ml) (D fMi^M ( c 1 1 ) 7 ^ 
10 =^Jl^WWi:W- (1 2 g, 2 8mmo 1 ) ^ 3 mi^^if XM 1 0 O^CX 

swmMmvfc. ^mm^'if^nm. ^^m^^m. x fp^^^- 

L-C. (9) Ov'^/V:^^ >"r^;^^ (8. 6 g, 38%) Sr# 

15 #p5tbfcfb-^ti{^ovNT. (a) (MS) . (b) mn^^ 

Bl^^^ff (NMR) . (c) '^^m^m.n.:^^-!^ hyl^^J-lf (U V- V I S) . 

(a) MS [TOF] m/z = 8 3 5. 7 [ (M") ] 
20 (b) ^H-NMR (CDC 1 j) 6 (ppm) ;6. 95 (t, 4H, J = 
7Hz), 7. 11 (d, 8H, J = 7Hz), 7. 27-7. 36 (1 
2H), 7. 41 (d, 4H, J = 7Hz), 7. 44-7. 54 (1 

2 H) 

(c) UV- V I Sg^J|5i;^-^i5^ h/ktf— 4 2 6 mm 
25 (d) h/Vfc°-:5' 5 1 6 nm (in Dioxane) 

±|B (a) i: (b) Oi^^lf^^^^b. J: "9 s 
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(9) (Dit-^mt^^^^fifc^ t'Amm^fiito *fc±iE (d) (D^yt 
<mMm 1 0 > 

5 TtaSJ^i^^ (9) I-Ia^oT, «3t^ (1 1) (^fb-^tl^-^fifebfCo 



^■f, 8-3- K:7/V:^7 ^'T'V (2 0 g, 6 Immo 1 ) . W^m^<y 
A {0 . 30g, 1. Smmol). V V -t-y^ ^ 7V7i^ :^ y ^ (l . 
0 g , 5 . 0 mm o 1 ) , h V ^ J^-t--f bdrv-KCS. Ig, 84m 
10 mo 1 ) . VlVoLiy (3 4 0ml) ©^-^^^ (c 1 2) ^Jy a^=^;V^ 

(9. 3g, 2 8mmol) ^ 2>mZ-ji^nXM^. QOX^Xl 

8B#F^^jpmbfc. sJS^g^^^^pm^ mium^^m. ^rvy^iYnyy-y 

^fflv^■r 5 ifii;^y y-^jfe^^u-oWSL. flfit^ (i i) (^e;?:7/k:^7>' 

15 v-=-;V{if (12. 2g, 6 0%) ^#fCo 

#6)tL;^c:^b'a-'^i-ov>T. (a) K*^=w^ (MS) . (b) mm%^ 

'!l^=W^(NMR). (c) Rrm^J^S^JDi^-^iJ' b/v:9-«^(uv-v I s). 

20 (a) MS [TO F] m/ z = 7 3 6 . 2 [ (M*) ] 

(b) ^H-NMR (CDCI3) 6 (ppm) ;7. 06 (tt, 2H, J 
= lHz, 8Hz), 7. 14 (dd, 2H, J = 2Hz, 8Hz), 
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7. 22 (m, 8H), 7. 31 (m, 4H), 7. 51 (dt, 4H, 
J = 2Hz, 9Hz), 7. 58 (dd, 2H, J = 7Hz, 8Hz), 
7. 61 (dd, 2H, J = 7Hz, 8Hz), 7. 70 (d, 2 H, 
J = 2Hz), 7. 7 9 - 7. 8 8 ( 1 0 H) 

5 (c) UV- V I SP^lRy?.^i^ h/Vt"-^ 4 3 3 nm 
(d) hyVt"— ^ 5 3 5 n m (in Dioxane) 

±iB (a) t (b) (D^mmm^h. mmmo^^mK^^ . mm^ 

(11) (^'fb'^<^;^s^^§*Lfc::: ^;as^^|p.$t^f^lo ^fc±|B (d) 

^y^'X^/k^) i^OV^l:. (^Ig^") COaH^v fi^lft^: 

Jc^^^'fba^ (Tc) 43j:t;?:^7;^te^m^ (Tg) omM^n-ofc 
15 J^^^^i-o ^<D«it;if*. IgfafbS* (Tc) -:^f9:^fe#m.^ (T 
g) coja^r^/^^ T^^tt^^-riiti LT^Lfco ^fc. ^it;if4, # 

1-10 •v^j^hfc^^mmytup^^^:^ hunt #S(Dr 

25 if^oTV^5„ 
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No. 


















1 




0.77 


223-154=69 


(0.358. 0.598)/ 
f0 985 0 677) 


10,000hlel± 


2 


^iiie(2)-p 


0.75 


223-155=73 


(0.400, 0.572)/ 
I'O 359 0 527) 


35.000h|g^ 


3 


fi|jg^(2)-m 


0.69 


237-146=91* 


(0.359, 0.604)/ 
(0290 0 681) 


65,000h|i^* 


4 




0.32 


225-162=53 


(0.366, 0.595)/ 


70,000h1iS+ 


5 


«t5fi*(3)-p 


0.77 


238-165=73 


(0.392, 0.602)/ 
(0 331 0 642) 


40,000hffi^ 


6 


1iJSS(3)-m 


0.63 


273-159=114* 


(0.361, 0.601)/ 
(0.288, 0.633) 


70,000htg^* 


7 




0.75 


230-158=72 


(0.331, 0.619)/ 
(0.247. 0.695)* 


80,000hffi^* 


8 


«iJisC(7) 


0.59 


276-196=80* 


(0.358. 0.604)/ 
(0.265. 0.680)* 


70,000h^^* 


9 




0.65 


N.D.-198=N.D.* 


(0.266. 0.572)/ 
(0.207, 0.662) + 


17,000h:ffl^ 


10 




0.61 


210-147=63 


(0.329, 0.601)*/ 
(0.225, 0.674)* 


13.000h4§^ 



m'&O^mmm^ sRGB (0.300,0.600) / NTSC (0.210. 0.710) 



* mimmu 
<mMm 1 > 

^a^m^^o. 7 7 fM^^m^^Vit, *fc. m^^um (Tc) t:^v 
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3 5 8, 0. 5 9 8) tfi:y) sRGBm^i^M'uxmmoM^^m^myt 

#M«itii-6^il-J:l? (0. 2 8 5, 0. 6 7 

5 7) t^i^ NT s cU~^\^Mhxm&(Dm^^U-^^^^'i^^^ tt^-x:^ 

fco ^fcs ^loi 5 ^.£#51^ (1) Km-r^mmmun^M^^fc^mm 
<mmm 2 > 

10 mmm2x^m\^ftm^it^ (2) -p\^^ir^m^^umits ^<Dm^ 

*-?l|K^:55 0. 7 5 ti«V>'fit%:^LfCo *fc. i^ft'fbta-S (Tc) t 

y^^U^US. (Tg) t 7 3°C t:^#;^=ej(^*-rr t ;5^bi^v^r 

15 (0. 4 0 0, 0. 5 7 2) t r) s R G BUmKy^ VXm&(0^\^m 

^m^^n^ ^ t ii^x^ . ^mmTtt-r ^ ^ t \^ X (o. 359, 0. 

627) ttj:\)NTS C^^Plc^ UT^fiSo^i5V^i!^^^^^#5 C i 
T^fco ^(?)J:5'fe«3t^ (2) -plJ:^-r^a^3felt5^trfflv>fc 

^(D^^#^^S^jg#^3 5, OOO^rsltS^l- 

*^4X*^^0. 6 9 iiVN-fg^^ LfCo ^fc, (Tc) t 

y:^m^m.M (Tg) i:(D^;55 9 i<Ci::'ct5fei[Sr^-f ^id^fe^^^f- 
25 m^^r^/pyr^^'li^^i'^tiimm-^fitco «5t^ (2) -m 
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hfhlt (0. 359, 0. 604) t^i:^ s R G B ^tpl^l^f UT^^O 

n^^m^myt^m^^tt^x^^. ^mmmt-r^^ti-^^ (o. 29 
0, 0. 6 8 1) t^j:^ NT s cm^\^nvxm^<^M^^m'&myt^n 

mti. ^fc^(D^mmi{iUPt^^^mo^:^ hunt LT^vNT^mm 

10 m^fi^ ^ ti!)^^m^i\'ito 
<mmm4> 

mmm4v^j^vtcmM^ (2) -o\-^-r^mm^u$^ii. ^(d^^ 

(Tg) t(Dmi)^6 3X:tiz^^m^^ir:itf)^hm^^T^;v7T 

6 6, 0. 5 9 5) tti:V) sRGBmmKm-xmm(DM^^m^^^^ 
n^^ttt-r?^. ^mmmtir^^t\zxv) (o. 259, 0. 675) 

mit^ (2) -ok^^-t^mm^un^mytmo^:^ 

25 NTS c^I*{;IMi-5#S^-^^S'?5]Sv^J^fe^3fea^. 
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<^SIf[| 5 > 

^^iSim^o. Ti-choito t.1t. U^itum (Tc) t:^y:^^^ 
(Tg) t(omif)^7 s'Cti^^^m^^-t^tii^h-^^^T^/vyr 

5 :^'i^^:^'r^ t^mm^fhtco -^^\^. (s) -vouf^^^mm 
^up^\^f^^^tc^mm^m%m'f-<^^&i-i^ mMm^Ax^hfiit (o. s 

9 2, 0. 6 0 2) i 55: s RGB^^^;l*^L"CJNE^<^l^V^i^#.^^^ 
ifc^#3tt1-6r (0. 3 3 1, 0. 6 4 2) 

10 *fc. i 5 ^#5t5^; (3) -p^^::^i-^«l^^^^^^ffiv^fc^a«# 

*jiM6-e-^^u^#3t^ (3) -miz.^-r^mm^U'^^s ^o^^ 

15 4^i|x*:a5 0. 6 3T?fcofc. ^fc. ^H%{li?a.S (Tc) fe:^f7:^fe# 

?as (T g) i<^^^s 1 1 4°ci:^t ^'.c^ii^^-r- fe^^t^ii^v^r 
^;v:7r ;^ -14^^-1- :i i:d5fli^§tifco Mit^ (3) -m(D*t3|s|- 

(0. 361, 0. 601) -efc<9s R G B^I2pt;i>^f LTlifigt^iiV^^ 

20 #.|S3te^#5^i;5S-e#.*^«ati:-r5^il-«t?9 (0. 2 8 8, 0. 
6 3 3) ^/^^)NTSC:^!p^C*rU-CM^<^^^V^i^#.^5fe^#6r 

%^m#^^*^f*^ 7 0, 0 0 O^Ps^tSSJ:: 
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(Tg) t(Dm-i(i^7 2X:ti^^^ii$.^^i-::-t^^bm\'^rt/vyT 

3 1, 0. 6 1 9) x^h^ s RGBmmKMi^xm&'Dm^'^m^m^^ 

10 *M«5ti1-5::i{-J:!3 (o. 2 3 5, o. 6 9 9 ) 

15 &.±. mm^ (3) -oi-T^-r^mm^uf-^^m^mo^^vm 

<MMM 8 > 



20 mMm8x^m\^fz.mit^ (7) {^^-r^mm^w^n. ^<Dm^m. 

^iiR^t^o. 59Xh^ito *fc. ^^{bias (Tc) :«f 

^ (Tg) t(Dmt^SQ°Ctiz^f-im^^'r^t-A^hW^l^^^^r'e;u 

m%um^M^^if^mn^m%m^(o^mn. mnmi&xhfut (0. 

25 3 5 8, 0. 6 0 4) T'fe!9 s RGB;^?PlC^UT^S(7)?gV^#^|§3fc 

*^#3ti1-6::t}-J:!9 (0. 2 6 5, 0. 6 8 
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